Weak blockade of AMPA receptor-mediated depolarisations in the rat cortical wedge by phenytoin but not lamotrigine or carbamazepine.
The effects of the anticonvulsants, lamotrigine, phenytoin and carbamazepine, were investigated on NMDA and non-NMDA receptor agonist-evoked responses and against spontaneous epileptiform discharges, in the in vitro rat cortical wedge. Lamotrigine weakly attenuated responses to (RS)-alpha-amino-3-hydroxy-5-methoxy-4-isoxazole propionic acid (AMPA) and quisqualate (IC50 values >> 100 microM), but was without effect on responses to NMDA. Phenytoin weakly, but concentration-dependently, attenuated responses to AMPA and quisqualate, but much less potently attenuated responses to NMDA (IC50 values 163, 248 and >> 300 microM, respectively). Carbamazepine (3-100 microM) significantly attenuated responses to NMDA and at 100 microM attenuated responses to AMPA and quisqualate. These effects were not concentration dependent, with the IC50 values >> 100 microM. Lamotrigine and phenytoin weakly, but concentration-dependently, reduced the frequency (IC50 values 254 and > 300 microM, respectively) and amplitude (IC50 values 141 and > 300 microM, respectively) of spontaneous epileptiform discharges, whereas carbamazepine had no effect. The results show that the anticonvulsant effects of these antiepileptics are unlikely to involve antagonism of ionotropic glutamate receptors, although blockade of non-NMDA responses may play a role in the anticonvulsant profile of phenytoin. Furthermore, the data show that clinically effective anticonvulsants do not necessarily attenuate spontaneous epileptiform discharges in the rat cortical wedge.